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Henry’s Law Worksheet

Apply Henry’s Law to solve the following problems.
You may use the following formula:
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S is the solubility of gas at pressure Py
Sz is the solubility of gas at pressure P,

(1) If 0.24 g of a gas dissolves in 1.0L of water at 1.5 atm of pressure, how much of
the gas will dissolve if the pressure is raised to 6.0 atmn? Assume the temperature
is held constant.
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(2) A gas has a solubility of 0.086 g/L. at a pressure of 3.5 atm. At what pressure
would its solubility be 2.3 gf1.?
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(3) The solubility of a gas changes from 0.95 g/1. to 0.72 g/L. If the initial pressure
was 2.8 atm, what is the final pressure?
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Name Period

MOLARITY WORKSHEET #2: THE DILUTION EQUATION

Chemical reagents are often sold in concentrated form (high molarity) and then diluted
for laboratory use. Let's say that a laboratory experiment requires 500 mL of 0.5 M HCI,
but the stockroom contains only concentrated, 12 M HCI. How would you dilute the
concentrated HCI?

The simplest way to solve this problem is to use the dilution equation, which is
commonly written as: C,V, = C,V,, where C stands for “concentration” and V stands for

“volume.” This means that the initial concentration of a solution times its volume is equal
to the new concentration times a new volume.

Remember that diluting a solution does not change the number of moles of solute; it

only changes the amount of solvent. Therefore the number of moles of solute must
remain the same. (This is the basis for the dilution equation).

Example (from above):
A laboratory experiment requires 500 mL of 0.5 M HCI but the stockroom contains only
concentrated, 12 M HCI. How would you make up the dilute solution?

Identify variables:

C4 = Initial concentration of concentrated HCI, which is 12 moles/Liter.
V1 = volume of concentrated HCI required to make the dilute solution {(your unknown!)

Cy = the desired concentration of dilute HCI, which is 0.5 moles/Liter.
Vy = the desired volume of dilute HCI, which is 500 mL (or 0.5 L).

Solve for V4:

C,V, (0.529)500mL)

=20.83mL
c, (1229 "

V, =

So, in order to make the dilute solution, you must start with 20.83 mL of concentrated
acid and add enough water to bring the final volume up to 500 mL.

Use the dilution equation to answer the following:

1. A solution of sodium hydroxide (NaOH), a strong base, has a concentration of 6.0 M.

What volume of this solution must be used to make 1.0 liters of a 3.0 M solution of
sodium hydroxide?

Wh\f;::W\?/\/,,, | V' - Mﬂi’\{_—b % (3;()“/] (l:OL}

" )




2. Goncentrated sulfuric acid (H,SO4) has a concentration of 18.0 M. What volume of
concentrated HySO, is needed to make 2.5 liters of a 1.0 M solution?
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3. 500 mL of water is added to 25 mL of 6.0 M hydrochloric acid. What is the final
concentration of this solution in mol/L?

WM, = Moy, WM., = W ([gto@(zﬁmjzj -
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4. 100 grams of solid sodium hydroxide (NaOH) are dissolved in 1.55 L of water.

a. Calculate the molarity of this solution.

00y mm( 40?\“@3 Y

b. If the solution is diluted to a volume of 2.75 L, determine its molarity.

Wil = me Ve

m, - MY, 6.“@@?’{9: 0.0 M
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Answers: 1)500mL 2)138.8 mL 3)0.29 molL 4a) 1.61 molL 4b) 0.91 moliL




2. Concentrated sulfuric acid (H,SO4) has a concentration of 18.0 M. What volume of
concentrated HySO4 is needed to make 2.5 liters of a 1.0 M solution? |
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3. 500 mL of water is added to 25 mL of 6.0 M hydrochloric acid. What is the final !

concentration of this solution in mol/L?
M= My, M, = WLV, (lo.oW) (z5Wi)

Vo (525 )

4. 100 grams of solid sodium hydroxide (NaOH) are dissolved in 1.55 L of water.

a. Calculate thel moIarity of this solution.
ODgI\M@H \Wif)l )«— ' o M
40a ‘55"

b. 1f the solution is diluted to a volume of 2.75 L, determine its molarity.

I X Wi, = Me V2.

Va
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Answers: 1)500mL 2)138.8 mL 3)0.29 mol/ll. 4a) 1.61 mol/L 4b) 0.91 mol/L




Solutions Worksheet #5

L. What would be the percent concentration of each of the following solutions?

a. 54.0 g of AgNOs g is dissolved in 128 g of water. ( X l{/ (0D = 19} "/0
g&fma/a go{;i/?ﬁyb 4,22 g of KoCO3 is dissolved in 426 ml. of water. (4 224 /4 30. 2%) X100 < ¢ %)i 7
. { a

c. 0.762 g of ZnF7 is dissolved in 1.30 Iiters of water. ) _
(Or--HaZo(}/l soo%)xm 0= 0.05% 7,
Wéﬁ ‘awwff |
2. What weight of solute is needed to produce each of the indicated solutions? %? / / %fm /ft) M

. 500.0 g of a 6.40% NaCl solution. - 440 , X ,
a gofa & INaCl solution G 5@ W = 32016_ aGLu

b. 136 g of a 14.2% LiNQC4 solution.
g 0 3 _’.’.‘&—2'—:-2-{—9: /\/"/4(\5;/_1[’\[0

c. 42.2 g of a7.60% AgNOj solution. 00 /3
;l' b 0 g
400 z;'f X= 3:2Hq gl\’ 3

3. How many grams of water should be used in each ¢ o the problenis in "2" above.

a) &n - 31 %ﬁfﬂuzo b) 13 —143 = [/b. T4t20 c) 42,2—3209 F %4% # 0

4. How many grams of the following solutes would you need to prepare the indicated
volume and concentration of the solutions given? :::::-f;;;> [ ¥ Z el 8"2 mol (2!’3 }g iL )(5 Ao ‘5 = l 52&) |
2. 340. ml of a 1.82 M aluminum nitrate solution. i LotDwml Ay): % |

M@?S 0 mL of a 4.26 M potassium cyanide solution. 4 Zc“"‘"‘" I;Q Ym)( 25, 0"“j @ ‘?5 }(U\)
s b

¢. 370. mL of a 0.00674 M ammonium sulfate solution. J (}‘3 27 %W 370 . gzr
[ODOWL / ’
5. What should the final volume(mL) of each solution be so that the amount of solute ” 5)1;5

dissolved will produce the indicated concentration. YA _
v = Oy (0, & 2.86 g of copper(I) carbonate to produce a 0.640 M solution. 286 a&(ﬁ ml =00 ov
b. 12.62 g of calcium hydrogen carbonate to produce a 1.28 M solution. A0t

0 )
Lol CMK% ¢. 54.26 g of sodium oxide to produce al. 430 M solution. w
: Ny = > e b2 5¢. zsoca !{ W \ ﬁ
éi;li'l 6. What will be the final concentration of a solut1o g g ed by dlssolvmg the indicated 0.0 rﬂﬁ; |
48 solute in enough water to produce the indicated volume of solution? 6975
{01 A ’
. 15.4 g of str te filled up to 340. mL.. A "
2. 15.4 g of strontium acetate filled up to (5, 4 et )(0 3’{5»& 0. ZZOM Se(tyh0y);

b. 176.2 g of Iron(Il) sulfite filled up to 1.42 liters.

2 (1 M’f
¢. 3.22 g of copper(l) chlorate filled up to 40.0 liters.

S,
X @_;] 0, 3lom 80y,

'3 2 ~ o J(Wl
’kj !‘ﬂl _—L—’\ 5 Cvthf,
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7, What will be the final concentration of the solution indicated that will result from the

following dilutions? Mg = m\}u.__’
L
a. 14.0 mL of a 4.20 M NayCOs5 solution is diluted to 86.0 mL. C'p_(, oV 4.20) 0. LT
M0) A7) g,
b. 450. mL of a 1.22 M HCl solution is diluted to 1.26 liters. g0

("""””‘-’”“% 22)_ g4y 50 M

8. To what volume should the indicated solution be diluted to produce a solution o%

desired concentration? Va2 z W‘ v . U
s 1204 Ou4M AOwml
a. 12.0 mL of a 0.64 M KCI solution to produce a 0.19 M solution. oAq M
b. 84.2 mL of a 4.60 M KMnOy4 solution to produce a 1.42 M solution.  ~H L
(yq,q/( ted _ 113wl
o4t
9. What volume of the indicated solution is needed to produce the volume and concentration
of a diluted solution as indicated? Vf - V%y} __(_I y2)( oSy ) . 28wl
i . - A73

a. 2.73 M NaOH solution to prepare 142 mL of a 0.540 M solution.

b. 0.0076 M SnF solution to prepare 25.0 mL of a 0.00027 M solutior, o?bﬁ)@_:g@ﬁ_), = (f),%(fwb
' o .00k

1lb.=454 g Lqt.=9%6mL 4 quarts =1 gallon density of water = 1g/mL

Solutions
1. 2. 3.
a.29.7% a.32.0 g NaCl a. 468 g H2O
b. 0.981% b. 19.3 g LiNO3 b. 117 ¢ H2O
c. 0.0586% c.3.21 g AgNO3
4,

a. 132 g AI(NO3)3

h. 6.93 g KCN
c.39.0 g Hp0 c. 0.329 g (NH4)2S04
3. ' 6.
a. 23.9 mlL a, 0.220 M
b. 60.8 mL b. 0.353 M

c. 2,040 mL c.548x 104 M
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Worksheet - Titration Problems

L. What is the M of NaOH if it takes 40 ml of NaOH to reach the equivalence point
in a titration with 50 ml of 0.2 M HCI? (0.25M) NM [ H(;( — Hy0 + Nall

005 L(Qass ( ;m’[y@ 0.05M No0k  Agwi S|

2. 50 ml of 0.3 M KOH are required to titrate 60 ml of H>SO,;. What is the M of the

Hy804? (0.125M) .
0. 094_(23__1 Ll 1oy V| ) o.125M
2 o] YO ,@*}d},@d; ,

60 ml of 1.2 M NaOH are requiréd io titrate 40 ml of HF. What is the M of the
HF? (1.8M)

ooer LYt V[ M) 1w

What volume of 0.40 M NaOH would be required to titrate 100 ml of 0.25 M
HCI? (62.5mL)

O.1601- 025mt hmmw -
( e ]mm(‘/( oLpM = ust

40 ml of 0.1IM H3POy are required to titrate 150 ml of NaOH to the equivalence

(%)

+

b

KO + Uy S0y > K30y +2H, 0

point,- What is the M of the NaOH? (0.08M) H"3 POy taNaoH —> Nos 'P(),._‘ +3U, 0

L[ 0dmely) { owollind e
I (o v Rl
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H
C{ Co . n is volume of the Ba(OH), used? (49.3mL) Py (0 H)} f— Z_HQ H 3@;\
4 7

7. 90 ml of 0.25 M Ca(OH), are required to titrate 100 ml of HCI. What is M of the
2 004 L(a LSwth\Zml A W
CaCly k0 RN Ol L

8. 50 ml of 0.45M Sr(OH); are required to titrate a .75 M HpSO,4 sample. Whatis
the volume of the Ho804? (30mL) S.0W, + 50, - Srsoy 1 o

0.050 { pys,i\f)
( m(ﬁsa 30m o~ OD3L

9. Would it take more 0.1 M HCI or 0.1 M H;80: to neutralize 30 m] of NaQH?

: poHC+ Mﬁ‘r\o:ﬂ? H',,!()‘"N“;{ . X W le mL ( [ )
. {b stol_p*‘ 0.0t “""‘:'7"2542_04— 4,80y D|M9

30 ml 0of 0.3 M NaOH are required to titrate H;POq to the eqmvalenc oint. How
many moles of HsPOj are needed to reach the equivalence point? (Q&ﬂ/

b b 3 wol

0. 050‘-(_';51@- Aol )% ) 0.00% il . 3 RinOu APy 7 Nogfhy -

55 ml of 1.2 M H C,H3CO, are used to titrate a sample of 0.67 M Ba(QH),. What

0 ﬁss’i«h( LLMY )éﬂ‘) = 0.0491 o U%L@@ / LH;D
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Practice Problems

Date Class

ACIDS, BASES, ANDSALTS

srrurarrenrebnn

In your notebook, solve the following problems.

SECTION 19.1 ACID-BASE THEORIES

Identify the hydrogen ion donor(s) and hydrogen ion acceptor(s) for ionization
of H,50, in water. Label the conjugate acid-base pairs.

2. Identify all of the ions that may be formed when HyPQ, ionizes in water.  H + 1’[_’)%3 ) H2>O t

3. Classify the followiiig acids as monoprotic, diprotic, or triprotic.

4.

a. HCOOH wuti® b, HBr wone c. H,50, i d, H,Clo, Y

What would you expect to happen when lithium metal is added to water? Shaw
the chemical reaction. 24 i + 2{, 0 — 2l;0W + 2,
(s ¢

- \)
~B+1n the following chemical reaction, ident(ify the Lewis aéﬁ')and bas@.

BF, + F~ = BF,~

6. Describe some distinctive properties of acids. Sywv,

7.

Describe some distinctive properties of bases. "Olv'jrfﬂ;

SECTION 19.2 HYDROGERN IONS AND ACIDITY

I

SIS

A solution has a hydrogen ion concentration of 1 X 107%M. What is its pH? Q)
What is the pH of a solution if the [H*] = 7.2 X 1073M? 8’,[

What is the pOH of a solution if the [OH™} = 3.5 x 10722 [5G

What is the pOH of a solution that has a pH of 3.4¢  {(}y

Classify each solution as acidic, basie, or neutral.

a [HY] = 2.5 % 107°M basic d H7=1x10"M neuhal.
b. pOH = 12.0 acdic e. pH=108 geidUeC

c. [OHT|=988x10""M acidic

Calculate the pH of each solution.

a. HY1=1x10M & ¢ [OH ]=22x10""M If-b.F = 7’3
b, H=44x100"M (04 = (0.5 d pOH=14 |2.b

. Classify the solutions in problem 6 as acidic or basic. a)acﬁdm b ) ff?WC fa) pas ie. (j) basic
. Why is there a minus sign in the definition of pH? b_gCM -\VMUCC i wo ahut PH

. A solution has a pOH of 12.4. What is the pI-]:ol' this solution? | Q‘a Ned

. What is the pH of a solution with 4] = 1 X 107%M 7 \‘3

Chapter 19 Acids, Bases, and Salts 497




